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Goal
In December 2015 the University of Illinois at Urbana-
Champaign (UIUC) commissioned a 5.88 MWDC (4.68 
MWAC) Solar Farm on 20.8 acres of the main campus. 
The south-facing array offsets power that would 
otherwise be purchased from the grid.
The production profile of the Solar Farm is not uniform 
throughout the day or year. 
We calculate the price of electricity offset as well as the 
avoided capacity charge.
Our goal in presenting these results is to:
• Facilitate evaluation of the value of  the installation to 
the campus
• Provoke consideration of the possible influences on 
value
• Suggest the interest of comparison between individual 
installations using this approach
Motivation
The economic and environmental effectiveness of solar 
power is particularly dependent on local weather 
conditions and energy infrastructure. 
By irradiation alone, the Midwest would not appear the 
most economically efficient location for a solar 
installation, but many factors affect energy value. One 
easy-to-compare metric of the value of renewably-
generated electricity is by its hourly price in the local 
energy market. 
Greater insight into factors affecting performance could:
• Inform design and placement of new arrays
• Encourage investment in renewable technology
• Aid evaluation of the economic validity of solar power
Honing case-by-case prediction will require a more high-
resolution consideration of the unique combination of 
factors such as geography, installation type, and local grid 
conditions which may effect the value of output.
Method
Real-Time Electricity Value
Locational Marginal Price (LMP) is the local cost of an 
additional MWh of demand. This price reflects demand and 
ambient conditions, as well as generator operation. The 
Midcontinent Independent System Operator (MISO) offers 
historical LMP data for every node in the region in 5-minute 
increments.
Pi = price per MWh of electricity in the ith 5 minute interval 
Oi = output of the Solar Farm in the same interval
The average price/MWh and the average output over a period 
of N intervals is 
The average price per MWh offset by the Solar Farm is 
where 
Capacity charge 
The university pays an annual capacity charge associated with 
its electricity purchases of where Peak (MW) is the amount 
of electricity purchased (in MWh) during the hour that the 
MISO system experiences its peak demand each year. 
The capacity charge avoided by the Solar Farm is given by the 
above formula with Peak (MW) replaced by the amount of 
electricity produced by the Solar Farm during that hour. 
To estimate the capacity charge that would have been avoided 
by the Solar Farm in the years prior to its commissioning, we 
use data from the much smaller array installed on the roof of 
the Business Instructional Facility (BIF) in 2009. 
Results
The Value of UIUC Solar PV
We find that the average price of electricity in FY17 was 
$27.40/MWh. In contrast, the average price of electricity 
offset by the Solar Farm was considerably higher at 
$31.83/MWh, a difference of $4.43 or 16.2%. 
MISO sets the capacity price via an annual Planning
Resource Auction(PRA). Auction results, and thus 
savings, vary widely from year to year. 
General Trends
While grid behavior is notoriously tricky to predict, some 
trends did emerge from analysis of the data. While we 
may only speculate as to the cause of LMP behavior at 
present, climate control would seem a likely dominating 
factor in price-
determining 
usage. 
Demand 
appears 
higher later 
in the day 
during 
warmer 
months.
This trend 
could suggest 
favoring 13∘ west-facing arrays with greater exposure in 
late afternoon, as the BIF array appears to even outstrip 
the newer, more efficient solar farm during these hours. 
Analysis
The table compares the 
FY17 UIUC Solar Farm 
premium with results 
from three  other regions,
taken from Schmalensee
(2016) and based on 2011
data.
The individual arrays and their 
locations within the given region 
are not identified. 
We see that there is considerable 
variation in the premium. 
Our result 
for the UIUC Solar 
Farm is close to the 
average of all ten 
arrays, (15.6±4.6)%. 
It would appear that 
solar electricity is more 
valuable than grid 
electricity on average.
Conclusions
We find that solar electricity in the Midwest is indeed 
more valuable per unit energy than that purchased from 
the grid, and more desirable for generating savings. We 
utilize a relatively simple calculation to judge the to-date 
value of a working solar array which, while limited, does 
not depend on projections of future operation. The 
approach suggests itself as a point of comparison for per-
unit value of arrays dependent on local, environmental 
and economic variables.
More analysis and a larger data set would be needed to 
draw conclusions about the effect of specific array 
characteristics on overall value.
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